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[57) ABSTRACT

A low profile safety floor for electrically powered mo-

bile storage systems includes one or more elongated
panels that span the building floor between the system

rails. To each end of the panels are mounted a pair of
leaf springs and a safety switch. The panels are sup-

ported above the rails by means of the leaf springs.
When a person steps onto the safety floor, the panel is
deflected downwardly so that a safety switch 1s actu-
ated. Positive stops limit the approach of the panel
toward the rails. Switch actuation deenergizes the elec-
tric motor drive powering the carriages. To prevent
panel sag, the panels are manufactured as wood and

steel laminates. To further inhibit sagging, the panels
are forced into a permanently upwardly convex shape
at manufacture.

S Claims, 5 Drawing Figures
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SAFETY FLOOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention pertains to safety apparatus, and more
particularly to safety devices for stopping a moving
mobile storage carriage.

2. Description of the Prior Art

Mobile storage systems are well known. They have
gained widespread acceptance because of their ability
to conserve valuable space in libraries and offices.

Many mobile storage systems employ electric power
to move the movable carriages along the system ratls.
Although electrically powered carriages are convenient
and easy to use, they present a certain disadvantage In
that a person may be in an aisle between carriages un-
known to a second person who desires to move the
carriages. To protect a person in an aisle, various safety
equipment has been developed. The primary function of
the safety equipment is to stop a moving carriage when
the particular safety device is actuated, and also to pre-
vent startup of carriages at rest. An example of a safety
stop device for mobile storage systems may be seen In
U.S. Pat. No. 4,616,888. While the safety device of the
foregoing patent application is generally satisfactory,
certain improvements thereto have been developed.
Further, some user applications occasionally arise in
which a different form of safety equipment is more
suitable than available equipment. Thus, a variety of
safety devices are required to meet the needs of mobile
storage system users.

SUMMARY OF THE INVENTION

In accordance with the present invention, relable

and inexpensive safety equipment is provided that deen-
ergizes the power to an electrically powered mobile
storage system in response to potential danger to a per-
son adjacent a movable carriage. This 1s accomplished
by apparatus that includes modular floor panels having
switches that are actuated by the weight of the person
on the panels.

The panels extend between low profile rails of the
mobile storage system, which may have a spread as
great as 81 inches. The opposite ends of the panels are
supported by leaf springs that rest on rail horizontal
support surfaces. Each panel edge also includes a safety
switch that forms a part of the circuit controlling the
electric motors for driving the movable carriages. The
springs have a sufficiently high spring constant to sup-
port the panel edges above the rail support surfaces and
maintain the switches in a normally closed mode. In that
situation, the circuits to the drive motors are closed, and
the system can be operated in fashion that is well known
in the art.

However, the weight of a person who walks onto the
safety floor of the present invention deflects the leaf
springs sufficiently to actuate at least one of the safety
switches against the rail. The switch functions to open
the circuit controlling the carriage drive motors, thus
stopping moving carriages or preventing stationary
carriages from starting. When the person walks otf the
safety floor, the leaf springs return the panel to the
raised condition and thereby deactuate the switch to the
normally closed mode.

Further in accordance with the present invention, the
panels are designed to resist sagging for extended times.
For that purpose, the panels are constructed as lami-
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nates of wood and steel. Preferably, the wood forms the
major component of the laminate, and only a relatively
thin steel reinforcing strip is required to provide anti-
sag properties. To further inhibit sagging, the panels are
fabricated so that the planes thereof are upwardly con-
vex. The center of the panel is preferably approximately
0.38 inches high relative to the edges. Thus, the panel
does not bottom out at the center on the building floor,
which would make the safety floor of the present inven-
tion ineffective.

Other objects and advantages of the invention will
become apparent to those skilled in the art upon reading
the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a typical mobile storage sys-
tem that advantageously includes the present invention;

FIG. 2 is a sectional view taken along lines 2—2 of
FIG. 1;

FIG. 3 is a view, partially in section, taken along hnes
3—-3 of FIG. 2;

FIG. 4 is a bottom view of the safety floor of the
present invention; and

FIG. 5 is a schematic diagram of the electric circuit
of the safety floor of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Although the disclosure hereof s detailed and exact
to enable those skilled in the art to practice the inven-
tion, the physical embodiments herein disclosed merely
exemplify the invention which may be embodied in
other specific structure. The scope of the invention 1s
defined in the claims appended hereto.

Referring to FIGS. 1 and 2, a mobile storage system
1 is illustrated that includes the safety floor 3 of the
present invention. The safety floor is especially useful
for safeguarding personnel standing in the aisles 5 of the
mobile storage system 1, but it will be understood that
the invention is not limited t0 mobile storage system
applications.

As shown in FIG. 1, a typical mobile storage system
includes one or more stationary shelf units 7 and one or
more movable carriages 9. The carriages include a
frame 11 that is mounted on wheels 13 for longitudinal

motion along two or more parallel rails 15. The rails 15
are secured to the building floor 17 in known manner,

such as by embedding them in the floor 17. Alternately,

as shown in FIG. 2, the rails may be placed on top of the
floor and retained in place with grout 19. For user con-

venience, the wheels 13 of the carriages are frequently
powered by suitably controiled electric motors, not
shown, as is known in the art. A conventional switch 21
is typically mounted to each carriage for activating the
motor drive circuit to power the carriages along the
rails, FIG. 1.

In accordance with the present invention, the low
profile safety floor 3 is incorporated into the mobile
storage system 1 for stopping a movable carriage 9 and
for preventing startup of a stationary carriage when a
person is standing on the safety floor. The safety floor
extends transversely between the rails 15 for the full
length thereof. See FIG. 2.

The safety floor 3 is composed of individual low
profile modules 23. The modules 23 generally have
widths approximately 24 inches to 48 inches, which 1s
the module dimension in the direction of carriage longi-
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tudinal motion. The lengths of the modules are essen-
tially the transverse distances between the rails, which
may vary from approximately 36 inches up to approxi-
mately 81 inches. Any number of modules may be uti-
lized; the number is determined by the length of the 35
ratls.

In the preferred embodiment, each module 23 com-
prises a thin panel 25 supported at opposite ends by a
safety bracket assembly 27. Each safety bracket assem-
bly 27 includes a Z-shaped bracket 29 that 1s secured to 10

the panel underside 31 by conventional fasteners 33,

FIG. 4. Referring to FIGS. 2, 3, and 4, each safety
bracket assembly further includes a plate 35 fastened to

the bracket 29 by fasteners 37.

To resiliently support the safety floor 3 on the rails 15
15, each safety bracket assembly 27 is provided with a
plurality of leaf springs 39. Although the panel 23 may
be stably supported by three leaf springs 39, 1t 1s pre-
ferred that two leaf springs be employed on each end of
the panel. As best seen in FIG. 3, each leaf spring has a 20
first leaf 41 that is retained on the underside of the plate
35 by an internally threaded retainer 43 in combination
with a flathead screw 45. The leaf springs pass through
notches 40 cut in the bracket 29. (See FIG. 4) The sec-
ond leaf 47 of each leaf spring is guided on the retainer 25
43, which passes through a hoile in the free end of the
leaf 47, FIG. 3. The second leaf is formed with an elbow
49 that rests on a rail horizontal support surface 51. The
leaf springs are designed with a spring constant suffi-

.. cient to resiliently support the panels 25 such that there 30
~ is approximately 0.12 inches of clearance between the
- retainer head 53 and the rail surface 51.

To control the electric motors powering the movable
carriages 9 when a person steps on the safety floor 3, the
safety floor includes a safety switch S5 incorporated as 35
a part of each safety bracket assembly 27. As best shown
‘in FIGS. 3 and 4, the safety switches 8§ are mounted to

" the underside of the plates 35 and pass through appro-

priately sized cutouts 57 in the brackets 29. Each safety

" switch includes a lifter 59 that is located approximately 40
= 0.06 inches above the rail surface §1 when no person i1s
-+ standing on the panel and the leaf springs 39 support

“"" only the panel weight. The safety switches are of the

normally closed type, so that the electric motor cir-

- cuitry for driving the movable carriages is energized 45
when the lifter 59 is in the deactuated condition of FIG.

3.

Referring to FIG. 5, a schematic diagram of the elec-
tric circuit 61 that includes the safety switches 5§ is
illustrated. Reference numeral 62 indicates a carriage 50
drive control that is actuated by the safety floor 3 of the
present invention. The circuit 61 is shown to include
two modules 23, but it will be appreciated that any
number of modules can be incorporated into the safety
floor. The safety switches of all the modules are wired 55
in series, so that actuation of any safety switch opens the
circuit 61 to signal the control 62 to deenergize the
carriage motors. In FIGS. 3, 4, and §, reference numer-
als 63 indicate light emitting diodes that are associated
with each safety switch. A light emitting diode 63 1s 60
wired in parallel with each safety switch. Accordingly,
if a switch is opened for any reason, including a mal-
function, the associated light emitting diode will light.
Thus, the light emitting diodes serve primarily as trou-
ble shooting aids. 65

Further in accordance with the present invention, th
panels 23 are constructed in a novel manner that greatly
reduces the tendency of the panel centers to sag while

4

still providing a low profile floor. In the illustrated
construction, the panels are constructed as laminates of
wood and steel. Referring to FIGS. 2 and 4, the wood

portion of the panel is indicated by reference numeral

65. Preferably, the wood portion 65 is approximately
0.88 inches thick, which is sufficient to provide ade-
quate strength and rigidity. Secured to the underside 31
of the wood portion is a steel reinforcing strip 67. Both
screws 69 and glue are preferably utilized to secure the
reinforcing strip 67 to the wood portion. Without the
steel strip, the wood portion would sag with time due to

creep. The steel strip,. being a substantially perfect elas-
tic material, prevents creep from occurring. "

To further prevent the panels 25 from bottoming at

the centers thereof on the floor 17, the panels are

formed into permanently upwardly convex configura-
tions as the reinforcing strips 67 are secured to the wood
portions 65 by the screws 69 and glue. Preferably, as
shown in FIG. 2, the panel centers 71 are approximately
0.38 inches higher than the edges. The novel construc-
tion of the panels of the present invention permits them
to function satisfactorily for rail spreads up to about 81
inches, and yet the panel is only 1 inch thick. |
The safety floor 3 is installed by positioning the mod-
ules 23 adjacent each other for the length of the rails 1J5.
The safety switches 55 are deactuated to the normally

“closed condition because the leaf springs 39 support the

panels 25 such that the switch lifters §9 are above the
rail surfaces 51. The switches of all the modules are
connected electrically in series, FIG. 5, by conventional
plugs, not shown. As long as all the switches remain
unactuated, the drive control 62 allows the carriage

 motors to operate and move the carriages 9 along the

rails. When a person walks into an aisle § and stands on
a module 23 of the present invention, her weight de-
flects the leaf springs, and the module lowers relative to
the rails. The lifter 59 of at least one safety switch
contacts the rail support surface 51 and actuates the
switch to the open condition. Actuating any switch to
the open condition interrupts the carriage drive motor
circuit in control 62 to deenergize the carriage drive
motors and stop the carriages, or to prevent startup ofa
carriage at rest. The retainer 43 serves as a positive stop
for the approach of the modules toward the rail surfaces
51 as the leaf springs deflect, thereby preventing dam-
age to the switches. Upon a safety switch being actu-
ated, the light emitting diode 63 associated with that
switch becomes energized to light and indicate which
switch has been opened. Also, if a switch malfunctions,
the appropriate light emitting diode will light and
thereby perform its primary function as a diagnostic aid.
When the person leaves the aisle and walks off the
safety floor, the leaf springs force the panel upwardly
with respect to the rail, the switch lifter loses contact
with the rail to return the switch to the deactuated
normally closed mode, and the circuit 61 closes to per-
mit control 62 to energize the carriage drive motors.
Thus, it is apparent that there has been provided, in
accordance with the invention a safety floor that fully

satisfies the objects and advantages set forth above.
While the invention has been described in conjunction -

with specific embodiments thereof, it is evident that

many alternatives, modification, and variations will be

apparent to those skilled in the art in light of the forego-

ing description. Accordingly, it is intended to-embrace

all such alternatives, modifications, and variations as fall

with the spirit and broad scope of the appended claims.
I claim:
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1. A safety module for sensing the presence of a force
applied thereto comprising:

a. a generally flat rectangular panel;

b. a leaf spring attached to each corner of the panel

6

e. control means activated by the actuated safety
switch means for deenergizing the electrical power
to the movable carriages.

4. The safety floor of claim 3 wherein the panel is

for resiliently supporting the panel above a support 5 fabricated as a two-ply laminate having a flat wood

surface and for deflecting toward the support sur-
face under the influence of the force, each leaf
spring having a first free end secured to the panel
and a second free end in support contact with the
support surface and having a hole therethrough;
and

c. a rigid elongated retainer associated with each
spring, each retainer being secured to the panel and
slidingly passing through the hole in the spring
second free end for slidingly guiding the second
free end for contacting the support surface as the

panel deflects relative to the support surface.
2. The module of claim 1 wherein the retainer defines

a head adapted to retain the spring second free end on
the retainer, the retainer head being spaced a predeter-
mined distance from the panel and adapted to contact
the support surface to limit the deflection of the panel
toward the support surface.

3. In combination with a mobile storage system hav-
ing at least one movable carriage mounted for move-
ment under electrical power along parallel rails on a
building floor, the rails having horizontal support sur-
faces, a low profile safety floor for sensing the presence
of a person adjacent the carriage comprising:

a. at least one generally flat panel substantially span-
ning the distance between the rails, the panel termi-
nating over the rails support surfaces;

b. a leaf spring attached to each corner of the panel
for resiliently supporting the panel on the rail sup-
port surfaces at a first predetermined distance
thereabove when no person is standing on the
panel and for deflecting to cause the panel to ap-
proach the rail support surfaces when a person 1s
standing on the panel, each leaf spring having a
first free end secured to the panel and a second free
end in support contact with a rail support surface,
each leaf spring second free end having a hole
therethrough;

c. a retainer secured to the panel in cooperation with
each leaf spring first free end, each retainer being
adapted to slidingly pass through the leaf spring
second free end to slidingly guide the spring sec-
ond free end when the panel is deflected toward
the rail support surface;

d. safety switch means attached to the panel for being
actuated by the rail support surface when the panel
1s deflected; and
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layer for providing strength and rigidity and a flat steel
reinforcing layer in facing contact with the wood layer
for providing resistance to creep and sagging of the
panel, and wherein the plane of the laminated panel 1s

uniformly upwardly convex to thereby prevent the
panel from bottoming out in the center thereof on the
building floor.

5. In combination with a mobile storage system hav-
ing at least one movable carriage mounted for move-
ment under electrical power along parallel rails on a
building floor, the rails having horizontal support sur-
faces, a low profile safety floor for sensing the presence
of a person adjacent the carriage comprising;:

a. at least one generally flat panel substantially span-

ning the distance between the rails;

b. spring means attached to the panel for restliently

supporting the panel on the rail support surfaces at

a first predetermined distance thereabove when no

person is standing on the panel and for deflecting to

cause the panel to approach the rail support sur-
faces when a person is standing on the panel, the

Spring means COmMprising:

i. a leaf spring attached adjacent to each corner of
the panel, each leaf spring having a first free end
secured to the panel and a second free end in
support contact with a rail support surface and
having a hole therethrough; and -

ii. a positive stop attached to the panel in opera-
tional relationship to each spring to hmit the
deflection of the springs when a person stands on
the panel, the positive stop being a retainer se-
cured to the panel and passing through the hole
in the spring second free end for guiding the
second free end, wherein the retainer defines a
head adapted to restrain the motion of the spring
second free end on the retainer, the retainer head
being spaced from the panel and adapted to
contact the rail support surface to limit the ap-
proach of the panel toward the rail support sur-
face to a second predetermined distance there-
above;

c. safety switch means attached to the panel for being

actuated by the rail support surface when the panel

is deflected; and
d. control means activated by the actuated safety

switch means for deenergizing the electrical power

to the movable carriages.
% %* * * ¥
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